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(54) DISCHARGE SURFACE TREATMENT METHOD AND EQUIPMENT THEREFOR 

(57)Abstract: 

PROBLEM TO BE SOLVED: To form a good covering 
layer regardless of a quality of material to be treated, a 
steel product or a cemented carbide. 



SOLUTION: Voltage is applied between a solid consisting 
of a reformed material containing its precursor or a 
green compact electrode 104 and a metal, a material to 
be treated, including an end mill 101. Discharge is 
evolved between the electrode and the metal to form a 
covering layer on the surface of the material, the 
material to be treated, including the end mill 101. In the 
above discharge surface treatment method, the covering 
layer is formed on the surface of the material to be 
treated, including the end mill 101. Nitriding is then 
applied to the covering layer in a nitriding tank 109. 
Thus, a good hard layer is formed on the surface of the 




material to be treated, including the end mill 101 
regardless of the raw material of the material to be 
treated, a steel product or a cemented carbide. 
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1 

[«r3fS&#w«fc|ffl] 

7^ <b £ 5 t » »toa«-*4Tfo 5 #JS t (Offfl f -SEE £r 

*&s#- n xh% &mmm \z&mm z&j&-t s 

^Stl 0 0 0Hv«_hCD?IK^#lK-Cfc5#^4 7ti± 

frhteh mm t , tti^T'*) 3 t » m i -*ee & 

fft&QLT. ^/w^^W^SSr^^itSC biz i. Vffim 20 

& mm b -r 5 MSiMlSIo 

*»e>fiE^ L -C * 5 c b £ W®i b -f -5 MfJft* 4 in |H«ro^ 
i^SMlSf, if? 

mmm^mz^^x, 

<o{sitit>>iu±&&mmb i Lx&mvit&* ^(omt* 40 
n o z b b i-5 wcmmmmm^j-mo 
[it*ii8] M&.&t&m.Mwxfoz&mmmiz&mm 

b 7 izmmntttmicrsmmjj-m, 

[W*ii9] striBK«ia«-fi--e*>*&JR*B5^*JBWi 

&j&i&Lit.'&<nmikte. mm^mun^ 5 0 ccm: 

mm^mzm&isXft?z.b%&m.b-tz>m$tm7izm 50 
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[1***1 1 0 J Mta$tMSW4-C£) 5^JR*ffiJc«fl| 

[it *rg 1 1 ] mmfc%±mvmx& z&m&mz&m 
1 3 ] mm^munxh z&mmmmm 

SrWflti-f-SSS** 7 Jbmmxm 1 2 cofiHxa* 1 ofrfE 
[W*iJil4] WaBK*Q.a*mi4» JJ5feS:*«LfcX 

[ 15] t S^lfl-fl-t- 5 ^« t co ffiti 

mm!&mmmiz}o\,^x, 

mmfcf&mttnxfoz&mitffiiz^ ±7* ^?*^ &m 
cDftnfr i £Uz%&mm b LxwmvMk, mt*ft o 

[8***16] fl(raa««ia*m-c*5^**B^«« 

z>z.b *wn& b -rs a** i 5 i^ie«c w^m^ffi^as 
n mmmmttwxhz&miimzmm 

^mmmmizm^i^xn o z. b^mmb-rmn^mi 5 

msawAiaflisi-srSi* vxmt-r % z t b-tzm 
[»** i 9 ] mm&wmttPrXtb z&mmwizWim 
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ii 2 i wfBiti^^ i ofciEttw^m^ffi^asge 

[0 0 0 1 ] 

te&mtPr^ju kttz urn* btezmmt »wi4t* 

[0 0 0 2] 

mmn^-v-h^o Mjtii, wc (^y^fy*-^ 

^rroft. M*.tf» Cu 
(«) Gr h) ««4»<Z)SiJ»«*i^ 

±ot, WgltJ&mApXSrfi-? - iri- J: 9 , .fcUifiSVMS! 
«fci«l^*^S:»-CV^ 0 Sri** 

«jfi&l!«*OT£mil, ^mAPXt;; J; S^APX^Iz^ft- 
i-S L/^t>, Jfe1ISPXDS(±^CD*S-C-iiS 

<b, ^-ftMiaSrtToTV^o ^Erco^ ttA^cof&MaSr 
[0 0 0 3] &&ftWteoV^I2]5 £fflV>TP*jB 

El-e. (a) (4— ifcbnxwgtbf^t&Wigh (b) r±x#cip 
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T.(omi / m.wm, (c) ia— &inx&r/x#ubnicc>«[;§: 
11*1)5, wc-c o (^y^f y*^q k-3/< 

5oc) t,zmT.m<p-?$kmuT.&fi^\ 

WC-C o *5 l&JiPXSrfr 9 Cu 

ttffi «j -fc 5 fc**ua l fcv k J: o -c s»«Win 

X, 2&ADX£tf5o l**DXro^g^±(i 

WC-C o »SSt>Hv = 

1 4 1 oe*T-*>t). ^t#Vv Lri>U 2WJPX09 
70 f?'^g4iPXlrJ;oT^aTO±lc±6ffl$-tJr7tK«JiO 
SfM/JSfcK fti^ ggffcHv = 1 7 5 0 t [^±i-5 0 

[0004] znmnticm&ffij&mxmzkix^ mt 

tt»H4«***Wofc«*JiSr^jEifi;-f-5 

[00 0 5] 

[0 0 0 6] *»Wf±, 

c t^-et 5&«^ffi^a;fri£&f>*;&*i?ffiM 
l»I»ll*S;»l»»Hit5t«-ei>5. 
[0007] *fc, *W#*ro^lfcK£ftii:*sSrt:& 
*L Mili, TiHz (7K*{t^^» SrffiRgBJB-ftL 
TftWiPXWSIli: LTtt't J -e^®!jpXSr=fT5 ffi/5 s 
^Sco«?a(CJ;f9^#fLT^*^4lC. T i C (UMt^ 

fltofcii. t i H 2 ^fflv^fc#-g• > ^t^nfcT i cifij 
-fb^F+^^T i S-tliJEriOfplWff-eSfiESn. T i H 2 

^> Ht;, T i H2 1CV (z^^^^) , VC^^riPx 

So Lfc^ot, **-f[r:^JIIS:BE«lH^t:U-C»«*PX 
co^flit LTJft^-e^ffiJbPXSrff? i:, ffiMa-C#<« 

i-w 5o U*»LJfc*se>, ^BiJXSrojJfc-^lfrlHMR 

a*ffi (9JSiJX^co?35fe^w^ffi) 
trt*»6>JW^rS*b-6^:ttw«]fiiJX^-3?A^S!^ifeSr^S 

[0008] tzx\ z.<D3£w\-t, mtt%f<omt$&mm 
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[0 0 0 9] 

[0010] If *Jg 2 Ka\a>5&«Sffi&3;*jfete, ftfj ;g 

[0012] is*3S4tc^^5ife«*E4o i aK«tt, at 
tt^tt*sr*4 * s 3. t \z x r> mmmmmxihz> 

fl(ia«ffiSr««f-r5«BiS«P*(li:, SMEWS 

fc 5 o 

[0 0 13] »**5^^5ijc«Sffi40iaS«tt, frt 
faafe« * 5 tr&ft&m* h * S «« 

[0014] §f*Xg 6 ^^^^Sfe«*ffiftl3iag*tt. ffi 

[0015] i»*3S7^^^jfc«*ffi«ia*j£tt, m 
mk&mmttnx'&z&mknmiz.nE.&mui'X* 

mm&f&mttmx&z&mmm^, t7^j/^^ 

[0016] t#*il8^^^^^ffl:^ffiMa*-ffi^, m 
m^mm^xh^^mmmi^ms^m^tcik^ 

[0017] tf*«9ir^^^Srmiftffi^*^^, «tf 
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(J 

[0018] if 1 o izfrfrzj&nm&i&mjjm*, 
mm^mnnxh^^mmmi^mm^jfmvtz^(o 
mite. m£Rfc%±r%mm^^mm&mwn& 

[0019] If *3S 1 1 iC^^^Sifc^^EffliS^Jfefi, 
[0 0 2 0] If 1 2 Jtfc**6B«ia*j£^, 

[0021] 1 3 \z.frfrz>tttmmmmmjjmi±. 
Mm^mm%xh%&mmm^mm&Mf&is±'&<7) 
m&<D^"m^^frm&nx^mmmm<nmm 

[0022] it 1 4 Ka^s^s^B&s^ffii^ 

[0 0 2 3] If #J£ 1 5 (C^^^5ife«*E«iag«tt, 
^JiRcoMn^l «±Sr»fllJl<!r L"C««bfcf*, ^ 

[0024] g»*ig 1 6 \-/)^%famm^mmmsn. 
mm^munx^^mmm^mm^r^^tcikcD 
mit&, %i$^tznmfcw.mtpxyu~mm. ^™~rm 

$i&m<DinHfr(Dmm^^mm^xfto t^*^ 
[0025] 1 7 \c^^ikmmm^mm&n, 

[0 0 2 6] If *rl l 8 ic^^^^^ffiMaSBtl, 

mmw^mmnx^^mmmi^Mmm^nmvtz^co 
ate*, aE^^&^iSBA^^matoawws: 

[0027] if *tg 1 9 i^fc&i&mmmi&mmwte, 
mtm^mm^xh^mmmi^&mm^m^^t^k^ 
"yT^itm<Dm.m<D7^mm^x\ tkmwRtm. 
vtzmtm^mun^mmk v,xmw^m\^^ v )'uoh 
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[0028] m^M2 oizfrfrztkmm^mmwfc, 

[0 0 2 9] fS*« 2 1 t£ri^5»«:&ffite3K«M:, 
[0 0 3 0] »*«2 2^^^5*Srtt*ffi«La8«l*, 

[0 0 3 1 ] 

TlftB^-TSo SfTiliLfcJ: 51-, WC-CoE»lSi 

i^it), wc-Co«Mfffltfc^|}ffli:Jt 
«£-t*\ Hi-, Cui«a^*«ltWC-Col5: 

^ i^J: 9 , WC-C oJBSSrtetoatt^T* 20 

^££-tt3<b, W*i»^ifie*L-C, BP*>, 05 (b) 

nfco hi-, t i H 2 

*TiPfi:^WI-*«S:*^*^r*t, T i ^«*£rf$ffl 
Z>zktft>fr^1ta TiH 2 

j&s-e # 5 c t tmm s nfco 

[0 0 3 2] jfctr, #*W<7>H*tf>7|gABi: It, T i 3? 
(D&mmm, T i H 2 ^co^JR<o*^fc:*<30BE)|S&#:« 
T i H2 ^C0^JgC07X*^^/(wffic^^JS J ^ir^ ^ y 

[0033] mm^mm 1.01 i^«w<&isjs<^i» 

3 Q [USc^T, 10 1 {i^JH'JX^i: Ltooxy 
/K 1 0 2 lixy K^/v 1 0 1 Srffi^L, ^o, 
iSCTNCSMgf 1 0 ocofg^icj; 

>k^h 0 1 \mm&*Ksmmt:&-t~zijkttmm. 

1 0 3l*tS:fSe«l 0 2&;X, Y, Z&TJ*ffiS<£>:ft££K; 
TJ«te«*fp]^NCft!lWS«l 0 Ocojf^KJ; 9#ft$-tt: 
5^Sb^«, 104ttTiH2 ^<OJX*&#:fl;®, 1 0 5 50 
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13 T i H 2 ^JEJgMfcStii 1 0 4 srtftfiF-rsts^asa, 
i o 6ji^vK^/n o isr/ni&ftlffii o 4&um 
-t-sjnxw, 1 o i i#snx« 1 o 6 ^ifcssaxfcjnx 

ffi, 1 0 8f±»*S:*^S-fr5>t*^)«IR««-x?«>4 0 

i o 9nmimm^tz^(Dm^mm, i i o(*imib!«t 

ffi#£{fc4a*3ttri o 9co^{$\ niiik^, 112 
tt»b(Z)fc»co^^S:«j|i&-r5«*&S«, 10 1' tt« 

fpt-fcSo "t\ nc$w^* i o ocom^^x 

feW»*5:#t^ffll0 2, X, Y, ZR 

10 3, ]EE*iM£Wfi 1 0 4 &flW^5««rS« 105, 
iVF^HO l^r/JX^m^l 0 4SriR^-t-S*DX 
#10 6, ^JPXffi 1 0 7 ^fi*^Sfe^Jf^co^«S^ 

%±mm i o 9so^«iit 109 <omw iio, e — 
^111, mt<ntz.fo(oj3**wife^%m^wi 1 2 
«\ ^mMconmcowmm^mj^Lt^^ k^h o i 

[0034] #ck, ^(Diijs^^cosjcasffisaa^jife 

^-f , T i m<D$.m%Bj&'t&tzbb, T i H 2 m<n&m 

wmmi 0 4(^^*9, ikmwumi o 7 

Sit5 0 r^*^, EE^mffi 1 0 4 coffitt^ r-j , 

WM 1 0 4 ^ffift, F^i/l 0 1 60ffif4fl, ^r^flg 

%o r^Sc«(ri:i9, I£ni$mm 1 0 4^IH«L, JEm 
£MMl 0 4^t?*5T i S:*^t LfcKDIWS:^ 

»bttlffflt*^xyK;/H 0 lco^ffii^ 

10 411, T i H2 ^OJEt&fls:T^J*;Lfc«fiitrpg^$ 
ilTUl\ (M.L, ^> K^/H 0 1 tr^i-5»lR 

[0 0 3 5] **!S^|fi^t3^T^JRc07K* 
T i H2 Ti +H2 

1 0 1 (omm&? y-nymM^*5o *fc> ^ 
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[0 0 3 6] xyK^H 0UTiH 2 ^ffit^S 
fill 0 4 icoMc9j*«T^ri<;$4x^J», BP^, %l»Jf 

tt, t i c muzf-fi/) ^±^^^§o -ntt, ad 

#<E>C (^*) tEE^IWil 0 4*<OT i ^jc«to 

T i +C -» T i C 10 
TiCte^Sf^fC (tfy^^«*2 0 0 0-3 0 0 
0) Tfot9, W&Mh L-CAWcot^t?fc5 0 Ti^ 
twfcjK^tt^aKco^Sf-c&sv (^^.A) , Nb 

[oo37]^^ Ticii^ttiiWiS:^ 

5o £#1 1 Oli|J8Wiffi-*oT;fc9, ^>K^vH 20 

i tt^t-r 5*f*^»^.^ K;/nor ^cox^sr^-r 

0 0°CcorM*twAP^-r^ o ittlil 0 9<7)^C0^» 
#H^TC\ x-is KS/H 0 1 ' *pcoX;ft«rfSl 0 0°Cco 
?a*i-A0Uft-f--5 n i: J: «9 . x^K^H 0 1 ' ^cox 

i^ffeST i C£rT i CNC^tH^ T i CN 
\±JL^<D*~T4>?<nWXmk\,X\Z. TiCJ;*? 

5^, «t60«¥Ptt^T i C«tt){fi:<, II^^-r 
-O^JN-t L-Cli, T i CN^s £ t)ffttTV^«o 
[0 0 3 8 ] — jftMT i CNtO^-f^y^iiPVD 

J: 5(c3fiS:s-fr-ct«t^o ^bco*r^&«tt, An 
xjsi o 7 *t?n^^< tt, APXfiJl 0 l^Xtf)^ 
M^ifott^Po ^UT, AnxJKi 0 7Sre*:#a>tt 

Mil i 2^c>«ttj-r5^f^(i, ii^wcry jo 



0-337617 

So 

[0 0 3 9] »««|^ajc«t 9^Sixfc«fflMitt, 

T i C^^^t?fc5^, *Si£^T i «Lt*5 
9, xyK^HOl' ^cox^co^— 7-4 ls#h IT 
ttB91Hi:<e54i-&^fc5o BP^, ^JRT*fcST i <h 
C0iR?ptt^iSS< , x^K^HOl ' ^cox^tr j;oT 

tt«aatt-JN--c&s« (iR*f) Srinx-t-sisgi;^ «<d^* 
[0040] ^ifeco^flgi^teJts^t^atcit), ^ 

T&ofco T i H2 ^OJE^«® 1 0 4KJ:9fieR& 

mm 1 0 4 k i <9 ^«co«ji s:*k«a»«ia^ j;ot 

^rftL^td^ktoaSrtT o/t^v K^/> 1 0 1 " co^ 

[0 0 4 1] MMcomm 2. 02 ^^WO|ISfe60ff^ 

•So H^^oV^T, 20 1{ixyK^K 2 0 2ftxyK 
S ;u 2 0 1 U ^o, NC©J»S«2 0 0 coffin 

{- j: ^3 xyK^i^2 0 1 \zmfe& J 3-Z-%i%$fmWs 2 0 

tw, iK*i-«t9Hl(to^t L^NCSI»»fli2 0 

0C0»^t^J:9IKl(l$n5^t&fi«> 2 0 4BT1H2 
^(7)I£^fls:fl:1l s 2 0 5 ttT i H2 ^k<Dmf^WM2 0 
4 2 0 6 fiAPXW, 2 0 7 ^APX 

Sris^ffiffl-et §0 2 0 9 \%m\L&n<nfcft<nm\Lwm 

W-efc!!), ^Iffl2 1 1 <OrtffliJ^ffiir^7^rt^*Sl5 2 
1 0^a*Sixfc#lritt*oTV^o 2 1 2\imt<Olt. 
»co^^S:Bftffl-rs^3£«-^*)So 2 0 1 '(ixyK 
^^201 O^ffi^^g^^L/c^V K^/i--efc 
So NCrfrJp^flf 2 0 0 coJi^tc J: 0 

*5«l#IS:^r'f5«fifS«2 0 2, X, Y. ZSWil 

^ij»gg2 0 (xom^x v&m£^&&mmw2 o 
3 , mf^mm 204 ^r^-rs^^e 205, m > 
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9XV^k(Ofc*^^Sr#t#&-t-S-r«#fe#&3S«2 l 2 

' ^tet^fttlgf 2 l 3 &mf&-tZ>o ZCD'MM 

*i\ t i m<otmm&Mf&ir%tLfr, TiH 2 *<WE 

#&fl*S18 2 0 4 (w J:oTiPXf^2 0 7 ^{C&l ^T#t®£ 

mm K^u2 0i 

y y * k^t i «t<, siw^Tc^^ 

~C\ T i H 2 ^E»Mffi2 0 4«otV^ 0 

LfexyK^/u2o i ' izmt^m^m-rmm^^^x 
mm-f&o mkt&m&2 o 9 n&mw 2 1 1 <Dftmmm 

3o Z<Dmt%±mffi2 0 9£DrtfIfJl^, ^js&3£«2 1 2£ 

iftW2 0 9(£>F*3ffl!llig 
»#ffltUw/£oT^5o T i H2 ^C0l£^#:flS2 0 4 
i- £ ^j&fltSrfT ofcxy K^A-2 0 1 (1, NCfrJ^PSB 
2 0 0OKl:£5, Sft«H«2 0 9$-C»»<**i 

ajxfi 1 0 Kvss^at*fcofco 

[0 0 44] El 3 ^*^^C0^SfeC0^ftg 2 ^>Sc**ffi«3! 

K^U2 0 1 'i £fls&aW 2 0 9 (D^JSW 2 11 chco 
' i:I«11f2 0 9C0&JR«2 1 1 tcoHi^ppin-f-S 

mm 2 0 9CQ^f7^rt^SB2 1 o\zwffit>m&£ft 

' iiWlf2 0 9<£>#9*rtS*ffl5 2 1 0 k<DW\z 
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[0 0 4 51 **3, # ; 7xftm%*n2 1 onmcommfc 
tts^tmso as^&sia, Mtt 10 

H z ~SMH 2 co$5H, «EEhH»:l 0 V-i5cMVCDi5ffi 
r.cot#(7)^bcofc^lc«ifs&3g«2 l 2rt>?>* 

7/? [0046] C(7)J:9(C N *iaE<Djg|i-e(i, 

MaoTI^MCT iC^Ti fimfc-tZT 

i c + T i <D£ oWmm%Bf&Ltzh<DizMlsX, s 
WIS:, ^n— ^n^Sfefl;, fc^Jfe*, ^Vu* 

^S-#fe^UT^S^^e^it/ct9, i/T^ikXV (K 
CN) co ± S^K^iB^fi-te^affiSrgaf^aLT 

^^^»ltl«1^7^ 5 c i t"e^^ 0 3. co J: 
5KLT£teLfc««Jitt, TiCiTi^45*I 

H^SliT i CNiT i N^WK<, rtSBKA 
T i C£T i <0*«tf*i«<*5o ClftKatL 

ftffl* y*-e*>?K cvd atttpv 
d mmtfommm twsnsfcco-c* tin^^t 

ttt>, t i N*fci*T i a 1 NmcowmmujiMm^ 

ftLTV^St^-efi^t^ TiNiWiTiAl 

n m <n ymm »/? s iri ^ bb l -c t ^ « t * 

[00 4 7] *||Jfe«)^l«K)fl«¥H4K)iBBI/i t , t$5f5CD 
PVD^CiDTi N^Sr^— ir^RLfc^StSrJt 

»SS?BttW'>7S^T i CN-^T i N-C'ftlf U (*lg|5irA 
(2) M»«liao-CM$ti.fcT i C + T i 

50 (artt^±otr«iSS^rv^) Stfl:^ 
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t/K, ffti^l^^i*^o ^ni:^Lt, pv 
(3) TiCMSff^Ti^ftSn, TiCN, 

mco^m^ <o fc»«jcs*^BEiiBffla^»5 0 milium 

[1] ?fc*Srti 

T i H2 
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[0 0 4 8] JEJw, j|*^«»^W*«»fflfe» 

fl\ Ar (TyU=<V) , He ^Vt*) 30 
[0 0 4 9] 



[2] 
(1) 

(2) 



(3) 



">TiC + Ti («#C0*£Ht< 

TiH2 ->T i +N2 

TiHz i + O2 

i O2 - 



->t i n+t i mmmitm) 

+ N 2 

T i N + T i (aff<^g^L#3, 



T i H2 ->T i 
rtOct 5t-, TiC, T i N, T i o 2 coftil^T i ^ 

[0 0 5 0] ttTOI^^filTOItaot 

[1] ?»^Sc«-«fcSt>^^^t; jo 
T i C +T i ->T i CN + T i N 
EP^, *)Kii^*ffittT i CN£T i N^t45^ 
tfil*«wrt«FBIwA«»-«V\ i El^-T^o Ti 

2 6 0 0gST\ «JHiJX^(D««^^ffii-efc-5o 

[0 0 5 1 ] [2] %^nm\^^^h<D(Dmt 

(1) 

T i N + T i i N + T i N 

i tlffffi-ra o 40 

(2) (iiWttlWb^ffla^-Cfc^ffifflL* 

T i O2 +T i N + T i — »T i O2 + T i N + T i N 
T i O2 l«J^HV 9 8 0ggiffi< , C60^fe#-Ctt 

ffijs-tH\ mm-r&m^^n, n 2 ^MitTio 

(3) T i -*T i N 

[a] ^sR^/^tt, ii?is\ N 2 i ir^\ 

[0 0 5 2] SEf-4fc. *«MS:IIJfi"r5*&^a[{t«i 50 



^Jffl"r§**fe, *JBIJiS:5 0 0°CW±(^Pf^U, 

[0 0 5 3] [1] »«£*i]ffl-t-«t><0 

(1) ^c3-»«, ^p+-#rfl; 

1 oo < cwr-c*»iwiffi<, iftftijaww-efca^jR^ 

(2) m^m 

OjOCf • V ' f 
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(4) [ffli^yi^T— ^ifrfl; 

mz % mmtkmMJL(Dmmtmcxfoi9 , ±re o) t 

*<*5rt^ WlStt'X 1 1 l 0 o tHTt»o: 
t^X^ZCD xm& £r « A L -t? fc Srtt 

f5;im5o Ww, ;6fc«KJ: sorbite, tio^ 

w\ m*i&mtm-mj£xhmmmM'/)^<te%<vx\ 

[0 0 5 4] [2] MUSS: 5 0 0°C^±lcMmL, 

4^r>it mm) -rz-sifm&b&o i^>u mr^co^ 

ttS,* ^rffiffl t fc t coco J: 9 LTV ^t^co 
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^c9£5/j\ J&vMi, fc€>«cojS53i*iR^«t 5*t>co 

-g^ta* ^s^fi<nri^t-#^ an*,, nh 

JS^ffitt^^nSo b/^U Ra«tcoPp^JH^*)!9Si»V^5 
[0 0 5 5] [3] 

[0056] t4] mm-r^m 

KCN, NaCNfC0^7y«'igiS^t\ J5c«ffi« 
[0 0 5 7] [5] U—if%m-tZ>-fife 

[0058] ^00^9^, a^cos^^fc^tm 

^t>, *^*^^*^tt«fll*^*l--r5a*w«AcoJ: 

[0059] *mn<Dwm 3 . wmm^m 
*« w commcomm 3 t^*3*t 5 

y^3 2i^?>tS^^tlit/^^ 3 2 3ii^ 
aK^-<3 2 1 ^tffK3 2 4 ^l"C#fflSn52i^ 
fK3 2 4^^^coEE^iir»|£E-t-SBI£EIS-Cfc 

co^{t^S«3 0 9<D<pm£ 1 9 tT3^ii:tfAir 
v^5 0 3 2 5\*mmMxiBM&W<Dfrtb<Dm*ti&x : 7' 
>U^^C>>i5^JlcoSf$:, 3 2 6ii^^a?L, 3 27 
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i i nmikfctex^^uxfrhtez&mw , 3101^ 
mms 1 1 co^m&mmfcxm^fzmmnx\ 

Oiaotf «l)f 3 0 9 ^MtT^^o 3 15fi 

t:-^ N 301 ' \±m^mm^m^mm<njL^m^ m 

2 ist>^m^^y3 

Sl£»3 1 3 SrttJifc-t-So 

[0060] ^ife^^co^s^ffi^s^a^ 

(El^-frT) tt> T i H2 &}&B!±jll£5 h>-/cm 2 t 

(gt i 3 0) mm'<<<f b^y^zwtm&m&m&ft 

8 A, /^^IZ p = 2 m s , #cit0#fW= 3 2ms, & 

>K^3 0l - w J; 0ik1t««S: 

^tfclW3 0 9 f-AH, t-?312t 

ttlO^tlfco ^rrf^^7K>^<3 0 1 ^b^BS3 0 
4Sr^tT*ffiSix5N2 

^b^^»3 0 9CON2 co^ffifi, Bfr^E"e*5o 
Ctii^^ «9 , SMffflt^^^y A-3 0 1 ' CO* 
So^<»v^ J umcoS(rg{tSi^^^T 5o -co^ 

K^/^3 0 1 ' ^mnmm^xoxwmvt^^, £ 
^a3£«3 1 3^^LLfc^coi^fl:teTCSL7t« 

iij tlfci^, fmWRi&m<nfy<Dt><Dtf 12- 

-8 j ifcofco T i H2 \ZA 1 N£7 : 3 cofij 

i^o **3, tscm\z£z^tfes wtiovm<?)m 

$*^^sittpfc*«0HU«*^J:5«IfiiJ**tti Of* 
[0 0 6 1 ] JElc:»L<, ^SM^^ffofcfltL^ft**]* 

ff!&<Dmi}T.Mr(n&mMi&mmmx^ t i h 2 ^cojee 

^«ffitftffli-S4&^t-o^rai-<fc^, VH, Zr 
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H, TaH 2 ^CO»^JR(7)7X*^>Rt/riX^V, V 
C, A 1 2 O3, TiB2 , A 1 NL T i N, Nb, N 

b N^fpj^i u±&m^\^fcw>&ici5\,^xi>, mm 

10 fc 0 

[0 0 6 2] XfS^ft^^flg^m^ffi^ 

45yy?/K*fctt)E|»Mffil 0 4 ) 2 0 4^tffi 
ct 9 K^HOl, 201 ^^8i!iIfi-3|sftfe5A 

^k^hoi, 20 i^<Dfommww<Dmmz&m 

xyK;^l 0 1 ' , 2 0 1 '^scolSWJl^^tAaaS: 

**3, :;m ±mmm(Dmmco^muntLxco 

[0 0 6 3] ±IE*Jfe^^ffi(^ifc«*ffiMffi*jfett, & 

*/cit£E^«Hl 0 4, 2 0 4^C0tS5*. T i H2 
^<D^®c07K*^^^#:^^Lfci£^fr®^l 0 
4, 2 0 4 t5 t)^-efc5^5), SfelttWWtt 

fc, X&APX£rgTL-C\ »@^fl!KBtSr««! ! att'J|s|."C 
fc5^JR^ffit-^"e#, TiH2 ^co&JRGOzK 

*^«<^EE«M*:«« 104, 204(cJ:!9, 
T&5i&JR^t^rasc»«S:«*Sit5 T i ^co 

S:Mt5:tW#5o ^LT, T i H2 ^cozK^t 

4, 2 0 4\zxv ^^mm^xhz&mm^tcDmiz 
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[0064] ±mmMcDMm<Dmmmm&mjjmte, m 
m&mmco^tte%m^^&&mmfchtez y y 

Itt^i: ^ 7 l o o o H v ^io 

fc<9, Ti ^co^«J^^^^-r^WSr 
££-£S^ SSSi^iiS^ L"C\ SfiH^BIKttSrSfe 

^teEE^frW^l 0 4, 2 0 4|^tft^ 
ynoi, 2 0 l^coffiMl«4Tfc^MtcoH(;l 

1S1 04, 2 0 4 *©ltttft»t5 1 

0 2i, E«il 0 4 ) 2 0 4f(O«ffitxyK^ 
/HOl, 2 0 1 ^<D»&Stt-Jf4 1 core*c*fc«S:tT^iJr 
fdli:xyK^H 0 1', 20 1 ' t$<D&i&mUW<D 

SKll 3, 2 1 3 k&Mrffi^Zh<0'T*1b%frb* 

fcl&fi, xyK^H0lWE»tSl04?r 

iRS-rsinxw 1 o 6 ts^sa^fcftco^t^awi 

S^aif l 0 9<z>ffi#l l Ofi, S^fcfe^^^co 
So fit, £fb*0;SW 1 0 9 ^coTSRO^SrlKlq 

[0066] ±mmM<&Mm(oi&mmffi&mmw&s m 

LTT i H 2 *^^JR<D**^«^J|»**J*^LfcBE 
Wlftl 0 4, 2 0 4^ft^t)^tfe^)^^, KM 

2 ^^Pc07jc*^fecoiE*&fr«ffi 1 0 4, 2 0 4CJ; 
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[0067] ±iasiife<D^fficosc«^ffi«iaa£«i±, m 
U&mm<r>jt t ft^ffl^tWffffl^^ * s y y 

y K*3tttJE)|S&ft:fl:ffil 0 4, 2 0 4^11^ -^CD 

[0068] ±iani6o»flBott«*ffi«ia*ffif±, y 

y s/ K^/cfiffi^frSffil 0 4, 2 0 4^60ffl^i^y 
K^HOl, 2 0 1 ^^ftffllffltfe S^JS t <D[KJ 

5^F^H0 1, 2 0 1f(D»afffltfo^.^I 

20 y K ; /H 0 l ^c^f ftiTO^fo^^ltffil:, irf7 

is-g* ufd yyy fcteffi&fleefli 1 o 4 , 2 0 4 t» 

ilMfflwiB^iftu sjgijJDxsKv^iifflffiSDx, 
[0069] ±tzmM<Dmm<Di&nmm&mjjW;&i?Jt 

(DmWte, xVK^HOl, 201 ?Wttlfffl-C 

Kfl: £ * uffl -r s mt^mR z?^ commute, nm^ 

&£tiS/^ib, tt«tt«*S:S:<oit-Cfcf'llB^C* 
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[0070] ^mmmtDmm^ikmmm^mjjmRift 

*SLTfT9 tcor-fcSo LfciJJct, tSRiS:5 0 0t 
[0 0 7 1 ] tumM<nWM<nl&m&m®MJ3mRTJ*: 

miis^a w*a» vxmt-r zhox-hzfrb* m 
[0072] ^mmtDj&t&cDi&nmmf&mjjmRzfi^t 

tzmcomitte, KCN, N a C N^60 ->T V-ft^^JSIM 
VXW£t.ftm&ft? i><n-?3bZfrb. mti-akm^m^ 
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jw^?), tkm^mm^mK-oitxhrnmA^ztt 

j- 14§ i mst> * %l c t ^ 5 /js > gtetr j; o 

[0073] Ai^mmn^m^nmMm^M^mR^ 
commits mm&mnwxhz>&mm&^Wimm*B 

W&Vtefrb, u— tfflBSt-HT? \><nxfo%frh. is— 
*fco- ilcioT, SiH2 0~4 0/imSSS-CS 

* * ^ 5 b » * ¥ < o »t -c t filiff a C /i 

»«««*ai:tt§l!RJE£;*S:^ ericas, S^tlwio 

[0074] ±n&i&<Dmi&<Dtkm#mt&mj3fe&xM: 

mwrn^mco -tro«» ^tSrtf 

nv ^yjs s mm&njimR <Dmmxm& *mm lxa> 
hmtnm^n^x^^(DX\ ii^ftAts<^D > 

[0075] ±mnM<nMffi<ni&nmmmm.jjmRv t: ?: 

5 t>OTT?*>S^e>, t>l?<«fllJBS: 

50 ^^CD^A^iP^/iS^S-CfcSo 
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[0076] ±.mmm<Dftm<Dtemmm&mmwtt, y 

y v Y%KJ$&$hWW& \ 0 4, 2 0 4^^m^ir^>- 

k^hoi, 20 l^^K^attw-efcs^jRtcoM 

^K^/HOl, 2 0 1 f(7)»Itt^feeM*ffi 
««tfc^, S{b*tT5^t:«liSWl 0 9, 2 0 9, 3 
«1 0 4, 2 0 4*^««t«^3S*tW-CS>5AJR»J|S|- 

U ^fWAPX^WiM^PX, i^IX^ CRtfi*») TtfB 
[0 0 7 7 ] 

m^mmm^nm-r^ z t ^x$ & a 

[0 0 7 8] If *Xg 2 {^|E«t(?5Sc«*ffi40;a*ffi^, t» 

[0 0 7 9] If 3 lr8E«^tt«*tB«ia*ffil±, If 
xmg. 1 0 0 OH v W±^B?5C^4*lf-C*>5^«ifctt 

[0080] if 4 ^fa*fecosjcs*ffi&a3g«tt, & 

St*m<07G t ft 3 WWSr^tpefeKW**^* ft S Wi i: , 
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[0 0 8 1 ] If *Ig 5 l£iE*t<7)|ftm^ffi^lK«i3\ If 
4 i^fS«c^ftiIIE^«W'W^7^ t ft Stm&^trafeW 

[0 0 8 2] If 6 twfE*60^m*ffi^3aS«tt, IS 
4 ^FEfecOmJf2^KW4cOjc t ft 3TO£^ir&St 

w^e> ft *<nmtms mmM-mn^ 

fe, lf^l4iCfE«cC0^S(^PxT, ?»IMf«^» 
T*5^jfiW^^*5*^ra*3rfi!!W^ft»ftaScK* 

20 [0 0 8 3] If 7 KIB«0»«*ffi&a*&tt* * 
^JR^ti^l W±Sr*«Jii: lT»«lfc«, *fbS: 

[0 0 8 4] ttjftJS 8 ^|Bft<^*«*ffi«!!a^ffitt, If 
tS*« 7(CfS*C0^b^:iCjPx.T, Scm^Mftfl*^) L< 

^SaEtt«^5«^&tofcS^J»fcft9, ^ffi 
50 ^SrfflfPLTe*t^e^5^T?, fHJptlS^ftS^S^ 
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Sr)f:< o^Ttfi|Rt/5^D^V\ fit, #^J&'3fi^3r 

[oo8 5] it*ii9(rfe«cCD^^ffi*aa^'-&[i, it 

Sr^Lfcf^ro^bS:. 3515^3^^ 5 0 0°C£A± 
So *Sj/JSftfc&<£'ft£*u PARKAS 

ii^«jpi*sst>*^«is«*ffi!-iieiK 

[0086] map* i o iwiEu»ro»c«*ffi«ia^f*ii, 
MSEKaaafm srsgf x^xmt-r 5t©T?*s*>e>, it 
mt(ou& m&'p-t s «#4t* & t> o ?t s-fbttn t * *> , 

3B£/SSje0*t<» J WRy£:^7iz>afP(-=&3pJ i: JteSo * 

mm L, ^9^AiiSJE«gffi!|{r»n-f--5 * 7 s> * Sr3S 
[0 0 8 7] 1 1 (cfE«4^^*^ffi^a*-Siii:, 



(14) #flWl 0-3 3 7 6 1 7 

ftm^fi? h^XhZfah, ff*ii71i|S«cW^(^D 

ottrt*JK^C*v\ -tut, ffflUKK^s^u, »c 

[00 8 8] If 1 2 lria*fcro*Mt*ffi«iS*jSfett, 

20 mM\zmf&Ltt:tfb, U—ymttZ:ft?i><DX*1bZt)> 
lf*^7(c:f2ifew^*(^P^r. tfP.ttcoj.^ 
A"?— CUE SrjgjHjft &/> LiBia-f- -5 Stflc-ffco - t K J; 

5(5 Jk««flHI*flE<oJt-Ct>iWllt^C*V^ b 

**sE«Sfln=»* e> . a^S5c**pi*nist>'^«tts 

[00 8 9] If 1 3 (CfSgcW^S^ffi^a^-ffiii, 

7 1 2 wfBjt^ 1 oiraa*<o]Wria««!i 

lt*3S 1 2 COfHJft;^ 1 O(;fEicC0gtlS:(C:iPX-t» l&*JP 

s-xncDmrnxm^^mrnvxA^b^t^m^i^xi^ 
%<nx\ mx^<D^mi:rfoxh. •mxmm.^mco 

[00 9 0] lt*ig 1 4 ('fHifecO^m^ffiMa^ffid, 

if 7 nmnxm 1 2 cofBjn^^ 1 ^zm^mts.^ 
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t -1-5 it *ii 7 nmrn^M. 1 2 corBjtb^^ i ^mn<v&) 

X\ 7)ft(Dmigtim^UmzjJ9cZ><^---y p \zM!&LX 

[0 0 9 1 ] I»*rg 1 5 (CfE«cW«cS^ffi^aS«(±> 
t«Wt&t5rM$*5 r £ ir J; 9 

&m^-t7 5 y ^*£i^Lft*Mi»SWm 5 ;ib<5 

W <t w W ( r^-f 5 ^3 S: ® '> $ -fr 5 - i ^ -c- ^ 

atmwsffifc&fisu «ifi'j*ni*vM±siH4*Dx, 

[0 0 9 2] BftjftS 1 6 teSE#«0;tt**iB*63Kilfi, 

•7-«t*, w^^u^r-^iwt, mm&&m 

5 L < iS5 < * 5 ¥*SiS#M:te <fik)CtAStt4© 
T-#W S: ft£ A L ft *g-*js T* t> » WSJ?* £ $ £ ^ "C 

fc^Sffi^^* i o //mco^s-c^ft^-arsr. tas-e 

4 ft ilfySTj SrMfo LtWl:ei«rof, *IBI38^ 

5„ £ft, a*t^cot£t!c^s^^ c ci9?SiaiC7 , <C^tL5^5> > 

»i3l«iC***C-CV^*s, ^tetrioT-S^BiLft 
9 £3§£ £ -frfc V > - t lz ft 5 „ 

[0 0 9 3] If *li 1 7 i^fE«4W^«^ffi^ffi^Sii, 

mm&Mj&^fc'&(Dmt$:. mm&f&mttw&s o or 



(15) 0-337617 

2(? 

5(cfEftco^)*(^Px.T, &m^#t£:tefflLft>b«coJ; 
5 f=*IS*WW ^"Wt LTV m/>t\ fl^KJ&d*«IK 

m(omm(om<m^"m mum) trpge>n. m<&m$ 
® i ^-f a* i±M'>-t- 5 ffl^H* t o tz. mvcvm t tt 

[0 0 94] W*« 1 8 »i|E«J«)iWt*ffi«Ha»«tt. 

^bwsaEn«'>i-5««tt sr t o ft. mtwtm t tt 

t (Dtmm l, ^wj^tj ^sjEE^fiijtc^f -f -a a» e> ^ 9 y 
[0095] «*rs 1 9 ^mm^mmmm^mmmit. 

*x\ i&nmm&mLtcMmmmtfnzWiMtLxn 

Kin* T . iE^ttikflBftflEteatr i o t^fiS; L ft««S 
^t-^^D^oft (5 N ^^p^oft»-a-(CJj;734ft(i^ 

^^mwxmm^x.^(Dx\ mm^^nmrn^ 
&<qm<, fcjj^mfctKnmm-iimtteZo *ft, a 

L, KttlMlWiKiJ; 9 t>^SJt£;7J/5SjE^ffliJ[c^5 
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CTl ^ tf s J: o T— *j§iH bfc t> 

[0 0 9 6] 1S*« 2 0 fd|H*fe(?5jEfe«*ffi40 ! a8«tt, 

-tot, W^tl 0 ^mSS4ra^5*"CS>ft:§ii: 70 
[0 0 9 7] if#*g2 1 ^fE«c^^m^ffi^S^«fl, 

it** i 5 75^a*35 2 o ^{shx^ i oiristt^wiaat 

SrfiV, mt&ft 5 t^-efc5^*?5, 



0-337617 

[0 0 9 8] !f *gt 2 2 i-IS«t^i!Jc«*B«ig3g«(i, 
ft 1 5 7i^lt#:*6 2 0 t^Wl^ 1 o^fBtSc^tUfaK 

«i"t-Sff*3ll 5 7!;^lf*Jl2 Ocofsj^^-l o(-fE*Sc 

[Bi i ] ^m<Dmm<omm 1 coat^ffiM^M 
tM*«*E4fiS3gft sr^-m m m x h % o 

[02] *«^coHJE^^ffi 2 (Djjc«Sffi&a^ffi>R 

zfi&mmm&mmw*^mMmxzb% Q 

[0 3] *«W(7)^lfi(D^Jfi 2 60^m«ffi^lSi^«fw 

[04 ] *«W^HJE<7?^<»3 <o»**ffi«ia»(Ijr 

*s tt s x % mt^m ^Tjk-tnm mx &> % 0 

[05 ] mm<Dtemmm^m^m*^'tmmmx\ 

(a) tt— #JjPX^ft^sa.WEI, (b) teX&JPXCOft 

fEiftWEk (c) 2fcipxsr>*x2fcipx(oSE^ig-c*> 

10 1, 20 1 x^K^k 101', 20 1', 3 
01' ifett^jaAOiaSrLfc^^K^/K 10 4, 2 0 
4 !±1&t$mU, 1 0 6, 2 0 6 APXW, 10 9, 2 
0 9, 3 0 9 ^{LMaW, 113, 213, 313 

mtMMmw, ii4, 214 Mcm&mvmmw: 
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[Ell ] 




113 



-17- 




-18- 



(19) 



0-3 3 7 6 1 



W C - C o E«H* 



(O 



(a) 




WC-Co 



C-Co 



m# s 5 



oc ( 




WC-C o 



(b) 



s*qm# a #msfiic^T g 12#J*12 
an mm a* 

S*aW^ e |KA**J*661 -51 

(72)*M# tlJH *F»f 

s*nmra«mttiim 2 t e s #«2 8 

(72)«W# !»¥ 

S*P*£ *STfi^ afflHUTI 9031 

m 



(72)3§BJ# ^# #A 

JK^ffl^ffllZAort-TB 2#3^ 

C72)«»fl# Zsg 

flCJKWWfflEAOrt-TB 2#3^ 



